ABSTRACT -We report a case of a 49-year-old woman diagnosed with primary Sjögrens Syndrome (pSS) who was submitted to extensive neuropsychobiological assessment. Examination revealed a Wechsler Adult Intelligence Scale-Revised (WAIS-R) Full Scale IQ of 97 with no Verbal/Performance IQ discrepancy and performance below estimated premorbid levels on arithmetic skills, visual tracking, naming and delayed paired associate learning/memory. CT scans of the brain were normal. However, there were subcortical hyperintensities on MRI and left parieto-temporal hypoperfusion on SPECT. Neuropsychological impairment is consistent with the pattern of neuroimage findings. We hypothesize that the pathophysiological mechanisms of pSS involve direct immune attack on neurons in addition to indirect effects through small-vessel angiopathy and thereby induce natural fracture lines in behavior according to location in the central nervous system.
In a recent review, Manoussakis, Talal and Moutsopoulos 1 stated that the neurological manifestations of primary Sjögren syndrome (pSS) occur in about 10 to 20% of the cases mostly involving the cranial nerves and the peripheral nervous system (PNS). According to these investigators, neurological manifestations referred to the central nervous system (CNS) are considered controversial. However, the association between pSS and Parkinsonism 2 and the mimicry of CNS lesions in pSS and multiple sclerosis 3 have been reported. Furthermore, the prevalence of neuropsychiatric disorders with presumed CNS involvement in pSS has been determined to be in the range of 25 to 30% 4 , which is consistent with preliminary and unpublished information obtained in a survey recently conducted with SS patients through the Brazilian SS Association (Lagrima-Brasil). Additionally, a neuroimage study reported that 81% of the pSS patients with neuropsychiatric involvement had abnormal SPECT perfusion patterns espe-cially in the temporal lobes 5 . Lafitte 6 concluded that the CNS is affected in pSS mostly in the form of multifocal lesions of the brain and spinal cord probably related to small-vessel angiopathy. Such lesions may present clinically as an aseptic meningoencephalitis or as cognitive impairment. Although the current available information indicates that the CNS is clearly affected in pSS, there still is a paucity of data on the neurobehavioral and psychiatric aspects of pSS.
In the present study, we report a case of a 49-year-old woman who was submitted to extensive neuropsychological, neuroimage and psychiatric assessment in the hope to shed light on current controversies in regards to the extent of CNS involvement in pSS.
CASE
At the time of data collection, the patient (SCO) was a 49-year-old woman on medical leave from her job as a budget analyst for the largest Brazilian TV network. SCO's developmental milestones were uneventful. Symptoms referred to her eyes (sandy feeling, itchiness and burning sensation), mouth (increase in frequency of dental caries) and joints (redness and pain, mostly in the wrists, elbows and ankles) first appeared when SCO was 25 years. At this time, she received a diagnosis of probable sarcoidosis and was medicated with colchicine and corticoids. Over the next ten years, SCO had frequent and intense crises of soreness in the eyes and joints which were abated by corticoids. After this time, the pain in the joints progressively diminished in intensity. However, the eye symptoms worsened and she began to feel dryness in her mouth, skin and hair. At 47 years of age, a clinical immunologist suspected of SS and referred her to an ophthalmologist. Since the Schirmer-1 and Rose-Bengal tests were positive on both eyes, she was further referred to a rheumatologist. A blood test for anti-nuclear antibodies was positive at the 1:40 dilution with a speckled pattern of immunofluorescence. However, other tests for the presence of autoantibodies, including anti-Ro/SSA, anti-La/SSB, anti-DNA, anti-SM, anti-RNP, antineutrophil cytoplasmic and anti-cardiolipins (IgG and IgM), were all negative. Additionally, rheumatoid factor was undetectable. Furthermore, a salivary-gland scintigraphy showed poor fixation of the radionuclide and a stimulation test revealed no further functional activity of the salivary glands. These findings are characteristic of the sialoadenitis typically observed in pSS. Salivary gland histopathology was not conducted. Therefore, SCO fulfilled the Copenhagen criteria 7 for pSS and, except for lack of salivary gland histopathology, she also fulfilled the European Community criteria 8 . Interviewed by a psychiatrist in 1998, SCO presented with difficulties in sleeping, aggressiveness and "anxiousdepressive mood". Behavioral and psychiatric symptoms were further evaluated with instruments available in the ECDEU Assessment Manual 9 : the Symptom Checklist-90, the Brief Psychiatric Rating Scale, the Zung's Self-Rating Depression and Anxiety scales and the short form of the Beck Depression Inventory. Scoring procedures for these instruments were as described in the ECDEU Assessment Manual 9 . Moreover, interviews with family members and colleagues revealed that SCO was having dificulties in attention, naming, reading and memory, and her performance at work had deteriorated significantly. She was then referred to neuropsychological assessment.
Due to the dearth of knowledge on the neurobehavioral aspects of pSS, the neuropsychological examination was extensive and attempted to address a wide range of the major cognitive functions through a flexible-battery approach in the selection of instruments. The battery comprised neuropsychological tests discussed in Lezak 10 . Briefly, mental status was assessed with the Blessed Dementia Rating Scale, the Mini-Mental Status Examination and the Mattis Dementia Rating Scale. A Meta-Cognition Rating Scale, a modified Hachinski Ischemic Score 11 and the Edinburgh Handedness Inventory 12 were also included in the battery. Intellectual ability was examined with the WAIS-R and the Raven's Standard Matrices while academic achievement was assessed with the Wide Range Achievement Test (WRAT3). Instruments used to assess orientation and at-
CT scans of the head were collected with a Elscint 2400 scanner according to standard procedures. Brain MRI was conducted with a 0.5 Tesla Phillips Gyroscan scanner following standard procedures, including the IV administration of paramagnetic contrast (Gadolinium). Procedures for the SPECT included the use of technetium-99m-ECD which was prepared from a commercially available kit according to standard procedures. The scanner was a dual head gamma-camera Elscint Helix HR model. Following procedures previously described 5 , a normal finding of Tc99m-ECD brain imaging consisted of homogeneous rCBF in the gray matter of the cerebral cortex and basal ganglia/thalamus without focal hypoperfusion or visible asymmetry. Otherwise, the brain SPECT result was deemed abnormal.
The results from the behavioral and psychiatric assessment with the Symptom Checklist-90, the Brief Psychiatric Rating Scale, Zung's Self-Rating Depression and Anxiety scales and the short form of the Beck Depression Inventory revealed the presence of mild anxiety and depression. The Hachinski Ischemic Score and visual acuity were normal and the Edinburgh Handedness Inventory showed that SCO is predominantly right-handed (laterality quotient = +80).
Information about SCO's educational and employment records allows us to estimate her overall premorbid neuropsychological functioning at a level 1.0 to 1.5 s.d. above the population mean. Therefore, for the purposes of the present report, the standard cutoff criterion score was set at 1.0 s.d., in lieu of the conventional 2.0 s.d., below the normative mean for the determination of impairment in neuropsychological performance. It should be emphasized, As demonstrated in Figure 1 (left-hand side), the SPECT performed on the patient showed a pattern of hypoperfusion in the left temporal and parietal areas. MRI scans, also shown in Figure 1 (right-hand side) , demonstrated hyperintense foci in subcortical regions of both hemispheres which probably represent gliotic changes secondary to small-vessel angiopathy.
DISCUSSION
The results from this study revealed neurobehavioral impairment and neuroimage alterations in a pSS patient submitted to extensive behavioral, psychiatric, neuropsychological and neuroimage examinations. We hypothetize that the pathophysiological mechanisms related to the interface of brain and the immune system affect the CNS in a nonspecific manner, both directly on neurons and indirectly through the cerebral blood vessels, and thereby induce natural fracture lines in behavior. These natural fracture lines in behavior obviously depend on the location of the combined direct and indirect immune attacks to the CNS. This hypothetical view is consistent with the finding of anti-neuronal antibodies in the postmortem brain of a pSS patient 13 and with formulations on antineuronal antibody-mediated neuropsychiatric disorders in children 14 . The profile of the neuropsychological results obtained with SCO is in accord with the above hypothesis to the extent that it shows impairment in some, but not all, neuropsychological areas. Part of the neuropsychological impairment shown by SCO certainly depends upon brain mechanisms shown to be dysfunctional on SPECT. Except for the presence of antinuclear antibodies, the measurements of a broad array of antigen specific autoantibodies in the serum of SCO were unrevealing. Further to this point, negative findings in the measurement of autoantibodies in the serum have been reported in up to 30% of pSS patients 15 . Technical problems in immunologic assays certainly hinder the interpretation of clinical-immunologic correlations 16 . Further research, however, is sorely needed to firmly test the hypothesis that a direct immune attack on neurons in the CNS constitutes part of the pathophysiological mechanisms in pSS.
